VERSION 1 -REVIEW
The authors claim in
and along the text that they study three different populations from Spain, suggesting that such differences could be important regarding findings of this association study. Because the three populations are similar in age (adults aged between 46 and 52 years-old), all of the same European ancestry (Spanish), the authors should clarify the significance of these differences. Moreover, this reviewer suggest to remove the term "difference" when referring for the three Spanish population samples.
2. In regards to the association results between SNPs and BMI or obesity risk depicted in Table 2 , the model for SNPs rs683943 and rs1136224 seems to be inadequate since a genotype class in both SNPs is too low (only 4 and 2 subjects GG for rs683943 and less than 35 subjects GG for rs1136224). This may lead to false positive significant results, not reflecting true effects. Moreover, no significant association results were found for the whole population for these 2 SNPs; see Table 3 . Thus, the association model for these 2 SNPs should be reconsidered such as: CC vs. CG/GG for rs683943 and AA vs. AG-GG for rs1136224.
VERSION 1 -AUTHOR RESPONSE
Reviewer: 1
In this paper the authors analyse in three Spanish populations 48 SNPs from genes involved in Mitochondrial Respiratory Chain (MRC) pathway and their association with BMI and obesity risk. They found several significant associations in the individual populations and the associated SNPs were chosen for testing in the whole sample. The majority of loci associated with obesity have been discovered through GWAS in populations of European ancestry. Thus, studies testing for candidate loci performed in particular physiological pathways is a matter of interest.
Some major points require the attention of the authors:
REVIEWER 1 REQUEST 1-The authors claim in Abstract (Pg2, L10-14) and along the text that they study three different populations from Spain, suggesting that such differences could be important regarding findings of this association study. Because the three populations are similar in age (adults aged between 46 and 52 years-old), all of the same European ancestry (Spanish), the authors should clarify the significance of these differences. Moreover, this reviewer suggest to remove the term "difference" when referring for the three Spanish population samples.
RESPONSE:
The term "different" referred to the different geographic origin of samples. However, we agree with the reviewer that this term may induce confusion and we have erased it from text. We have also specified:
• "This research was conducted in three open populations from different provinces of Spain". (Strengths and Limitations Section, Page 3)
• "This work studies three cross-sectional populations from Spain, representing three provinces: HORTEGA (Valladolid, Northwest/Center), SEGOVIA (Segovia, Northwest/center), and PIZARRA (Malaga,South)" (page 2, Abstract, Design sentence) REVIEWER 1 REQUEST 2-In regards to the association results between SNPs and BMI or obesity risk depicted in Table 2 , the model for SNPs rs683943 and rs1136224 seems to be inadequate since a genotype class in both SNPs is too low (only 4 and 2 subjects GG for rs683943 and less than 35 subjects GG for rs1136224). This may lead to false positive significant results, not reflecting true effects. Moreover, no significant association results were found for the whole population for these 2 SNPs; see Table 3 . Thus, the association model for these 2 SNPs should be reconsidered such as: CC vs. CG/GG for rs683943 and AA vs. AG-GG for rs1136224. RESPONSE: We agree with the referee. We have analyzed these two SNPs as suggested. We have not found any association between rs683943 and BMI or obesity risk in any of the three studied populations, and, consequently, this SNP has been erased from Table 2 and it is not mentioned in the text. (Table 2 , page 10) REVIEWER 1 REQUEST 3-Most prior work in genetic association studies for obesity has observed overweight and obese individuals in a same group (cases) for comparison with normal weight subjects. Instead, the authors include overweight and lean subjects in the same group to compare with obese subjects. What is the reason for this option? RESPONSE: We are working with general population, and not with a case-control study. We are watching general effects and have chosen BMI>30Kg/m2 as a cut-off for obesity as indicated by WHO criteria.
REVIEWER 1 REQUEST 4-Pg12, L9-16: Why only two SNPs when testing for additive effects? And why the authors consider this additive effect as an epistatic interaction? RESPONSE: We have studied all the possible additive effects between all the SNPs, being significant only the indicated (rs11205591 and rs10891319). We have clarify this point in the manuscript: "We studied additive effects for all these SNPs and an additive effect for rs11205591 and rs10891319 SNPs was found in the whole sample:…" (Page 12, second paragraph).
The "epistatic" term is erroneous. The correct one is "additive interaction". We regret for this mistake. We have corrected this:
• "In addition, rs11205591 and rs10891319 polymorphisms showed an additive interaction with BMI and obesity risk" (Page 2, Abstract, Results epigraph).
• "Furthermore, an additive interaction was observed between these two SNPs…" (Page 12, Discussion, second paragraph) REVIEWER 1 REQUEST 5-Finally, the manuscript is poorly written and needs to be revised. I recommend a professionally proofreading of all the document. "RESULTS: rs4600063 (SDHC), rs11205591 (NDUFS5) and rs10891319 (SDHD) SNPs were associated with BMI and obesity risk (p values for BMI were 0.04, 0.0011 and 0.0004, respectively, and for obesity risk, 0.0072, 0.039 and 0.0038). However, associations between rs4600063 and BMI, and between these 3 SNPs and obesity risk are not significant if Bonferroni correction is considered" (Page 2, Abstract, Results) MINOR POINT 2: Rephrase the sentence in Introduction (pg3, L49-54): "However, it is also known that, due to limitations of GWAS, studies around 250 common variants with a similar effect to those described previously remain to be identified.[8]" Remove the term "studies"; Replace "Known" by "suggest / estimated".
RESPONSE: We have removed the indicated terms:
"However, it is also suggested that, due to limitations of GWAS, there are around 250 common variants with a similar effect to those described previously remain to be identified. RESPONSE: We have included the classification as suggested: "Briefly, obesity was diagnosed with a BMI >30 kg/m2, overweight as BMI between 25.0 and 29.9 kg/m2, and normal weight as BMI<24.9 kg/m2." (Page 6, first paragraph" MINOR POINT 4: Material and Methods, Pg7, L23-25: The authors state that "The Bonferroni correction cut off to assess significant associations was calculated for the 37 remaining SNPs". However in table 2 and along the text the corrected p-value (P<0.0013) was never consider as cut off for significance (see Pg9, L14 or Table 2 ). Moreover, when reporting for p-values between 0.0013 RESPONSE: After performing the first analysis looking for associations between all the SNPs analyzed and BMI and obesity risk in the 3 independent populations, we have chosen as cut off the nominal p value (0.05) to select SNPs for a more detailed analysis. We regret because this has not been correctly explained in the text, and have clarified this point:
• "Those polymorphisms associated in at least one of the three populations and showing the same tendency in the remaining ones, or results with p-values near the nominal cut off point in the three studies (p<0.05)..." (Page 7, Materials and Methods, Statistical Analysis, second paragraph).
• " Table 2 shows results for those SNPS with differences in at least one of the three populations and a similar trend in the remaining ones, or that had p-values near the nominal cut-off point (p<0.05)in the three studies,…" (Page 9, Results, "Association between MRC genes SNPs and obesity", first paragraph).
MINOR POINT 5: Pg11, L7-8: Clarify for the risk allele the sentence "On the other hand, rs4600063 and rs11205591 reduce obesity risk, while rs10891319 increases the risk (p<0.05)". RESPONSE: We regret for this omission and have corrected the mistake:
"On the other hand, rs4600063 (genotypes AG and GG) and rs11205591 (GG genotype) reduced obesity risk, while rs10891319 (AG and GG genotypes) and rs1136224 (AG and GG genotypes) increased the risk (p<0.05), but they did not reach the Bonferroni cut-off point" (Page 11, above Table  3) . RESPONSE: We regret for this mistake. We have added (page 6, second paragraph):
"We have calculated the statistical power for our three samples independently (minor allele frequency (MAF) >0.10, genotype relative risk (1.5)), number of obese and non-obese and prevalence of obesity in each of the populations. Furthermore, the statistical power was over 85% for this conditions in all populations and it increases for increased allele frequency (http://csg.sph.umich.edu/abecasis/cats/gas_power_calculator/index.html)" REVIEWER 2 REQUEST 3-genes names should be italic RESPONSE: We regret for this mistake and have formatted gene names REVIEWER 2 REQUEST 4-replication studies in different population is missing RESPONSE: We have performed the analysis in independent studies. Each population cited in this work is different, with a different geographic origin in Spain: Valladolid (North Center), Segovia (center) and Andalucia (South). All of them show the same trend for the SNPs where we have found an association. Therefore, we assume that these studies can be considered a replication study. In this way, other analysis from different populations should be done. We have specified this fact in the "Strengths and limitations" and "Discussion" sections:
• "Results from this study are promising and should be validated by larger sample sizes" (Strenghts and Limitations)
• "Further functional studies and association analyses in larger samples and other populations should be carried out to confirm our results" (page 14, last paragraph of Discussion) REVIEWER 2 REQUEST 5-limitation of the study is missing RESPONSE: We regret for this mistake.
We have completed the last paragraph of Discussion: "One limitation of this study is the reduced size of the analyzed populations. However, the statistical power is sufficient for the number of analyzed SNPs. On the other hand, we have not studied all the possible SNPs present in these MRC genes" (page 14, last Discussion paragraph) REVIEWER 2 REQUEST 6-calculating for IBS is missing to check for any relatedness RESPONSE: We are working with known open populations. Spanish population is known as a wide open Caucasian population. In Spain there are only some regions in traditionally geographically isolated small areas that could be considered as isolated populations, but none of them are included in this study.
REVIEWER 2 REQUEST 7-calculating the homozygosity in the Quality control is missing RESPONSE: We have tested the possible excess of homozygosity in our population by HardyWeimberg test, but we have not found any deviation in the SNPs finally analyzed. We have clarified this point:
"Hardy-Weimberg test indicated no loss of heterozigosity in the analyzed populations for these SNPs" (page 7, Statistical analysis, second paragraph)
